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(54) Buttress thread dental implant 



(57) A dental implant includes a rigid body having 
axially symmetric and radially circumferential spiral 
pitch surfaces, in a range of about 22 to about 28 pitch 
surfaces per axial inch, an upper concave bevel surface 
above each pitch surface, which is longer than a lower 
bevel surface beneath each pitch surface, and an inter- 
section of each plane of each pitch surface, and each 
plane of each lower bevei surface defining a total includ- 
ed angle in a range of about 90 to about 130 degrees, 



the rigid body having minor thread diameters at inter- 
sections, between pitch surfaces, of the upper and lower 
bevel surfaces, the pitch surfaces and the minor thread 
diameters defining, at any axial radius of the rigid body, 
a ratio of thread pitch to thread depth in a range of about 
1 .25:1 to about 1 .40:1 . Each of the lower bevel surfaces 
define a total included angle in a range of about 20 to 
about 30 degrees relative to any given axial radius of 
the implant at a minor thread diameter. 
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Descripti n 

REFERENCE TO RELATED APPLICATION 

[0001] This case is a continuation-in-part of Applica- 
tion Serial No. 08/1 72,702, filed December27, 1 993, en- 
titled Buttress Thread Dental Implant. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to the external 
configuration of a dental implant element and, more par- 
ticularly, to a specific beneficial screw-like geometry for 
use with such an implant. 

[0003] The prior art of dental implants has generally 
related to the use of forty pitch threading (.025 inches 
between threads) having an essentially symmetric bevel 
as between the upper and lower faces on either side of 
the major thread diameters of the threading of such im- 
plant elements. In such symmetry, the standard total in- 
cluded angle at the so-called bevel surface at the outer 
geometry of the major thread diameter has, historically, 
comprised an angle of about sixty degrees. Therein the 
distance between threads was generally equal to the 
thread depths. See Fig. 1Aand 1B. 
[0004] The within inventor has discovered that a 
screw-like implant surface of the above type is not opti- 
mal from an anatomical perspective. More particularly, 
the inventor has, as a result of extended experimenta- 
tion in the subject area, determined that the so-called 
spongy layer of bone, of which the upper and lower hu- 
man mandible is formed, does not optimally engage 
threaded implant surfaces having a forty pitch and great- 
er thread characteristic. The inventor has also discov- 
ered that the prior art symmetric bevel is not nearly as 
effective as would be an asymmetric upper-to-lower 
face configuration, as is more particularly set forth be- 
low. 

[0005] As a consequence of the above limitations in 
the prior art, dental implants in the human mandible are 
prone to movement and loosening overtime, particularly 
as the cumulative effect of the thousands of micro-forc- 
es, torques, stresses and strains at the bone implant in- 
terface occur. It is in response to these well known short- 
comings in the prior art that the instant invention is di- 
rected. 
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grees, said rigid body having minor thread diameters at 
intersections, between pitch surfaces, of said upper and 
lower bevel surfaces, said pitch surfaces and said minor 
thread diameters defining, at any axial radius of said rig- 
id body, a ratio of thread pitch to thread depth in a range 
of about 1 .25: 1 to about 1 .40: 1 . Each of said lower bevel 
surfaces define a total included angle in a range of about 
20 to about 30 degrees relative to any given axial radius 
of said implant at a minor thread diameter thereof. 
[0007] It is an object of the present invention to pro- 
vide a buttress-thread dental implant having superior 
characteristics of gripping to the mandible bone inter- 
face and of resistance to micro-mechanical movements, 
stresses and the like. 

[0008] It is another object to provide an improved den- 
tal implant having improved characteristics of axial and 
rotational stability relative to the anatomical bone inter- 
face and superior self-tapping ability over the prior art. 
[0009] It is a further object of the present invention to 
provide an improved dental implant surface having en- 
hanced durability as compared to such prior art struc- 
tures. 

[0010] The above and other objects and advantages 
of the present invention will become apparent from the 
hereinafter set forth Brief Description of the Drawings, 
Detailed Description of the Invention and Claims ap- 
pended herewith. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

Figs. 1 A and 1 B are a cross-sectional views of prior 
art dental implants showing the threaded surface 
thereof. 

Fig. 2 is an elevationai view of the surface of a den- 
tal implant in which the rigid body of thereof defines 
an envelope in the form of a conical section. 

Fig. 3 is an axial cross-sectional view of Fig. 2. 

Fig. 4 is a bottom plan view of the implant of Fig. 2. 

Fig. 5 is an enlarged fragmentary view of the bevel 
surface geometry of the invention. 



SUMMARY OF THE INVENTION 

[0006] A dental implant includes a rigid body having 
thereupon axially symmetric and radially circumferential 
spiral pitch surfaces, in a range of about 22 to about 28 
pitch surfaces per axial inch, an upper concave bevel 
surface above each pitch surface, which is longer than 
a lower bevel surface beneath each pitch surface, and 
an intersection of each plane of each pitch surface, and 
each plane of each lower bevel surface defining a total 
included angle in a range of about 90 to about 130 de- 
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Fig. 6 is an elevationai view of a variation of the first 
embodiment of the instant invention. 

Fig. 7 is an elevationai view of a second embodi- 
ment of the instant invention. 

Fig. 8 is an elevationai view of a third embodiment 
of the instant invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

[001 2] Figs. 1 A and 1 B show a typical prior art screw 
implants 1 0 and 1 0a having a plurality of radially sym- 
metric upper and lower bevel surfaces 12 and 12a. As $ 
noted in the Background of the Inv ntion above., such 
prior art implants will typically have forty pitches 
(threads) or more to an axial inch of screw length. 
[0013] A first embodiment of a dental implant 14 is 
shown in the elevational view of Fig. 2, the cross sec- 10 
tional view of Fig. 3, the bottom view of Fig. 4 and the 
enlarged bevel surface view of Fig. 5. As may be noted, 
the envelope of the implant defines a conical segment. 
The ratio of the major-to-minor bases 24 and 26 respec- 
tively may vary from about 1 .5 : 1 .0 as much as about is 
4.0:1 .0 (see Fig. 6). Therein, the invention may be seen 
to comprise a so-called buttress -thread screw- 1 ike body 
having in the range of about twenty-two to about twenty- 
eight pitch surfaces 1 6 per inch. A preferred mode of the 
present invention has been determined to be about 20 
twenty-five pitch surfaces per axial inch, that is, .040 
inches between threads. 

[0014] The invention is further characterized by a par- 
ticular relationship in geometry of upper bevel surface 
1 8 to lower bevel surface 20. See particularly Fig. 5. As 25 
may be noted, the upper bevel surface is substantially 
longer (by a ratio of more than two to one) than lower 
bevel surface 20. Also, said upper surface 18 is con- 
cavely curved at a radius of about .040 inches, while 
lower bevel surface 20 is substantially flat. It is noted 30 
that in a preferred embodiment the major thread diam- 
eter, which corresponds to the location of pitch surface 
16 in Fig. 5, is .142 inches and the minor thread diam- 
eter 22 is about .112 inches. Accordingly, the difference 
between major and minor thread diameters, i.e., the 35 
thread depth is about .030 inches. Also the ratio of ma- 
jor-to-minor threads diameter is in the range of 1 .2:1 to 
1.3:1. 

[001 5] A further defining characteristic of the geome- 
try of the instant dental implant is that of a first bevel *o 
angle A (see Fig. 5) which is in the range of about 90 to 
about 130 degrees, with 110 degrees constituting the 
preferred embodiment thereof. Another defining aspect 
of the invention is that of angle B which is a second bevel 
angle of lower bevel surface 20 relative to a transverse *5 
radial cross-section (axial radius) of the implant 1 4. This 
angle is in a range of about 20 to about 30 degrees. 
[0016] It is also noted that the ratio of thread pitch, 
that is, the distance between successive pitch surfaces 
1 6 and thread depth (as defined by minor thread diam- so 
eter22) is in the range of 1 .25:1 to 1 .40:1 . This relation- 
ship differs materially from prior art ratios (see Fig. 1 ) in 
which the ratio of thread pitch to thread depth is approx- 
imately 1 to 1 . 

[0017] It has been found that the above combination 55 
of pitches per axial length, ratio of lengths of upper-to- 
lower bevel surfaces, and said total included bevel angle 
A, produce a resultant dental implant having far superior 



anatomical compatibility and durability than prior art 
dental implants. There is, as such, obtained an implant 
having substantial resistance to micro-mechanical axial, 
rotational and other movements resultant from forces, 
stresses and strains which are typically encountered, 
over time, by the implant. 

[001 8] It is noted that the axial face of each bevel sur- 
face 1 6 (the major thread diameter) is in a preferred em- 
bodiment, flattened and will have a flat axial surface of 
about .001 inch. 

[0019] In Fig. 6 is shown an embodiment of the inven- 
tion including a rigid body 1 40 having a high aspect ratio, 
e.g., 4:1 of upper base 124 to lower base 126, and hav- 
ing a recessed head 122. As such, the upper bas is 
much larger than the lower base. 
[0020] In Fig. 7 is shown another embodiment in 
which a rigid body 240 includes a cylindrical upper por- 
tion 28 and a lower integral cylindrical section 30 having 
a taper of about nine degrees relative to cylindrical en- 
velope 33 and a length of about 6mm relative to a 12 
mm length of the upper portion 28. 
[0021] In Fig. 8 is shown a further embodiment in 
which a rigid body 340 includes cylindrical sections 34, 
36 and 38 of successively smaller diameter. Such body 
340 may have lengths of 8, 1 0 or 13 mm, and the s c- 
tions thereof may have axial lengths of 2 to 5 mm. 
[0022] It is also noted that a dental implant in accord- 
ance with the present invention may be provided with 
any type of head. Also, the implant may be self -tapping. 
[0023] It is yet further noted that an implant of the in- 
stant type may be advantageously used as a bone 
screw in orthopedic applications. 
[0024] While there has been shown and described the 
preferred embodiment of the instant invention it is to be 
appreciated that the invention may be embodied other- 
wise than is herein specifically shown and described 
and that, within said embodiment, certain changes may 
be made in the form and arrangement of the parts with- 
out departing from the underlying ideas or principles of 
this invention as set forth in the Claims appended here- 
with. 



Claims 

1. A bone implant comprising: 

a rigid body having thereupon axially symmet- 
ric and radially circumferential spiral pitch surfaces, 
in a rarge of about 22 to about 28 pitch surfaces 
per axial inch, an upper concave bevel surface 
above each pitch surface, which is longer than a 
lower bevel surface beneath each pitch surface, 
and an intersection of each plane of each pitch sur- 
face and each plane of each lower bevel surface 
defining a total included angle in a range of about 
90 to about 130 degrees, said rigid body having mi- 
nor thread diameters at intersections, between 
pitch surfaces, of said upper and lower bevel sur- 



BNSDOCID:<EP 11 45691 A1 I > 



1 



I 



EP 1 145 691 A1 



faces, said pitch surfaces and said minor thread di- 
ameters defining, at any axial radius of said rigid 
body, a ratio of thread pitch to thread depth in a 
range of about 1 .25:1 to about 1 .40:1 . 

5 

The implant as recited in Claim 1 in which each of 
said lower bevel surfaces define a total included an- 
gle in a range of about 20 to about 30 degrees rel- 
ative to any given axial radius cross-section of said 
implant at a minor thread diameter thereof. 10 

The implant as recited in Claim 2, in which said low- 
er bevel surfaces comprise substantially flat surfac- 
es. 



The implant as recited in Claim 2, in which said con- 
cave upper bevel surfaces of said pitch surfaces 
each define a radius in a range of about .040 inch- 
es. 
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The implant as recited in Claim 2 , in which said 
pitch surface comprise, at any axial radius, of said 
rigid body, a ratio of major thread diameter to said 
minor thread diameter in a range of about 1 .2:1 to 
about 1.3:1. 25 



14. The implant as recited in Claim 2, in which said rigid 
body thereof defines an envelope having an upper 
portion substantially defining a cylinder and an in- 
tegral lower portion substantially defining a conical 
section. 

15. The implant as recited in Claim 2, in which an en- 
velope defined by said rigid body substantially de- 
fines cylindrical sections of greater diameter at an 
upper region of said rigid body and of smaller diam- 
eter at lower regions of said body. 

16. The implant as recited in Claim 15, in which said 
rigid body comprises three cylindrical regions each 
of successively lesser diameter from top to bottom 
thereof. 



6. The Implant as recited in Claim 2, in which a ratio 
of thread pitch to thread depth is, at any axial radius, 
in a range of about 1 .25:1 to about 1 .40:1 . 

7. The implant as recited in Claim 2, in which said total 
included angle comprises about 110 degrees. 



8. The implant as recited in Claim 5, in which the dif- 
ference between said major and minor thread diam- 35 
eters, at an given axial radius comprises about .030 
inches. 



9. The implant as recited in Claim 2, in which a length 

of said upper bevel surface comprises about twice *o 
the length of said lower bevel, at any axial radius of 
said rigid body. 

10. The implant as recited in Claim 2, comprising a but- 
tress-thread dental implant. 45 



11 . The implant as recited in Claim 2, comprising as or- 
thopedic screw. 

1 2. The implant as recited in Claim 2, in which said rigid m 
body, thereof defines an envelope in the form of a 
conical section. 

13. The implant as recited in Claim 12, in which a ratio 

of diameters of a major base to a lower base of said 55 
conical section is characterized by a ratio in a 
range of 1 .5:1 to 4:1 . 
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